Pesticide compounds were detected in all 50 water samples collected from streams in New Jersey and Long Island, New York, during June 9-18, 1997. Samples were analyzed for 47 compounds, of which 25 were detected. The number of pesticides detected at each site ranged from 1 to 14. The seven most frequently detected pesticides were atrazine (in 93 percent of samples), metolachlor (86 percent), prometon (84 percent), desethyl-atrazine (78 percent), simazine (78 percent), carbaryl (44 percent), and diazinon (44 percent).
Introduction
Pesticides are synthetic organic compounds widely used in the United States to control insects (insecticides), unwanted vegetation (herbicides), and fungi (fungicides). Approximately 1.1 billion pounds of pesticides are used annually in the United States (Ware, 1994) . Pesticides are used primarily for agriculture, lawn care, golf-course maintenance, termite control, and right-of-way maintenance. The use of herbicides quadrupled from 1966 to 1991 (Larson and others, 1997) . In 1991, 76 percent of the pesticides sold in the United States were used for agricultural purposes; industry and government used 18 percent, and home and garden use represented 6 percent of total sales (Ware, 1994) .
Pesticide use has significantly increased agricultural productivity; however, potential adverse effects on nontarget organisms and the environment in general have become a matter of concern. For example, organochlorine insecticides such as DDT and dieldrin were banned from use in the United States in 1973 and 1984, respectively, because of bioaccumulation in the food chain and related adverse health effects on nontarget organisms (Harte and others, 1991) . Organochlorine insecticides have been replaced by less persistent and more water-soluble organophosphate and carbamate compounds, reducing the risk of accumulation in sediments and the food chain, but increasing the risk of widespread low levels of dissolved pesticides entering surface-water and ground-water systems.
The U.S. Geological Survey (USGS) National Water Quality Assessment (NAWQA) program is designed to assess the status of the Nation's water quality, describe trends in water quality, and provide a sound scientific understanding of the primary natural and human factors that affect the quality of the Nation's water resources. One component of the NAWQA program is the study of pesticides to determine their occurrence, concentrations, and seasonal variability in surface and ground water throughout the country.
The study described here was conducted as part of the Long Island-New Jersey (LINJ) coastal drainages NAWQA project. The LINJ study area is one of 59 areas studied nationwide. The population of the study area, which includes northeastern New Jersey and western Long Island, two of the most densely populated areas in the United States, exceeds 10 million (U.S. Bureau of the Census, 1991). In 1990, 44 percent of the study area was used for residential, commercial, and industrial purposes, 30 percent was forested, 12 percent was used for agriculture, 8 percent was wetlands, and 6 percent was classified as miscellaneous (percentages modified from Fegeas and others, 1983 , by using the method described in Hitt, 1994) . Two previous investigations of pesticides in surface water in the study area focused on relatively small areas. Results of a study of pesticides in agricultural runoff from six New Jersey drainage basins showed that 10 of the 21 pesticides measured were detected at low concentrations (Ivahnenko and Buxton, 1993) . In the 28 samples collected, the concentration of only one pesticide in one sample exceeded the U.S. Environmental Protection Agency (USEPA) lifetime health advisory level (HAL). A second study assessed the vulnerability of publicwater supplies to pesticide contamination in the Millstone and Shark River Basins (Buxton and Dunne, 1993) . In the Millstone River, only 4 of 20 pesticides were detected, at low concentrations, during base flow and stormflow. No pesticides were detected in base-flow or stormflow samples from the Shark River. A larger scale retrospective study summarized pesticide data from 463 surface-water sites in the eight-state Mid-Atlantic region from southern New York to northern North Carolina. At least one compound was detected at more than 90 percent of the sites and 16 compounds were frequently detected, 3 in concentrations greater than the USEPA maximum contaminant level (MCL) (Ferrari and others, 1997) . Detection frequencies are inversely related to the detection limits of the analytical methods used in each study. The minimum reporting level (MRL) at the laboratory during the previous studies in New Jersey was 0.03 µg/L (micrograms per liter); those used in this study ranged from 0.001 to 0.018 µg/L. This report documents the presence and spatial variability of pesticides in streams throughout New Jersey and Long Island, New York. It presents the results of analyses of 50 water samples collected during June 9-18, 1997 ( fig. 1) , from streams that drain basins in a variety of physiographic and land-use settings. Detection frequencies and concentrations of pesticides are examined with respect to land uses in the drainage basins studied.
Selection of Sampling Sites
Fifty-three stream sites were chosen to represent the variety of land uses, physiographic settings, and other drainagebasin characteristics in the study area ( fig. 1 ). Samples were collected at the LINJ NAWQA network of 7 sites sampled on a routine basis and at 31 sites sampled for LINJ NAWQA ecological studies. The additional 15 sites were chosen to represent streams in other areas of the Coastal Plain of New Jersey and Long Island and to include multiple sites along stream reaches where land use and point-source influences change downstream.
Land use, drainage area, and physiographic province were considered in site selection. Sites were chosen to represent the range in amounts of urban land use in the study area. The percentage of urban land use (residential, commercial, and industrial) associated with the sampling sites ranges from 2 to 93 percent. Agricultural and forested land uses range from 0 to 77 percent and 3 to 89 percent, respectively. For comparative purposes, sites were grouped into one of four land-use categories on the basis of the percentage of each land use in the associated basin: urban (>50 percent), agricultural (> 25 percent), forest (>50 percent), and mixed land use. The number of sites in each of these categories was 18, 13, 14, and 8, respectively; however, the agricultural category was reduced to 10 sites because 3 of the 13 samples could not be analyzed. Total undeveloped land (forested, barren, wetlands, and water bodies) was compared to total developed land (urban and agricultural) in each basin. Land-use data from 1986 were used for this study (N.J. Department of Environmental Protection, 1996) . Drainage areas of the stream sites selected (from 5 to 804 square miles) encompass the range of basin sizes found in the study area. Nineteen sites are in the Coastal Plain, 24 are in the Piedmont, and 7 are in the New England and Valley and Ridge physiographic provinces.
Field and Laboratory Methods
Surface water was sampled at 53 sites in New Jersey and on Long Island during June 9-18, 1997. Samples were collected in late spring, soon after the heaviest application of pesticides, when pesticide concentrations were expected to be highest and streamflow was at or near base-flow conditions. Stream samples were collected using NAWQA protocols (Shelton, 1994) . The samples were collected in Teflon bottles and split for multiple analyses. Samples were filtered in the field at each site to remove suspended particulate matter and shipped on ice to the USGS National Water Quality Laboratory (NWQL). Samples from three sites were accidentally destroyed at the lab, reducing the number of samples analyzed to 50. All samples were analyzed for 47 pesticides (25 herbicides, 20 insecticides, and 2 degradation products) as well as nutrients, major ions, suspended sediment, dissolved organic carbon, and suspended organic carbon. The results of these analyses are available in Reed and others (1998) .
The NWQL uses a gas-chromatography/mass spectrometry (GC/MS) technique (Zaugg and others, 1995) that allows for the accurate detection and quantification of pesticide compounds at concentrations ranging from 0.001 to 0.018 µg/L. Results are censored when concentrations cannot be accurately determined as a result of analytical and (or) other limitations. Values are reported as less than the MRL when a pesticide is not present at a concentration that can be identified and measured by using NWQL analytical procedures. Estimated values (indicated with an "E" prefix) are reported when the presence of a compound is certain but confidence in accurate quantification is small. Concentrations of four compounds-azinphos-methyl, carbaryl, carbofuran, and desethyl-atrazine-are always reported with an "E" code because of variable quantification performance of GC/MS (Zaugg and others, 1995) . Forty-eight percent of the 356 pesticide concentrations reported in this study were estimated values.
Quality-control samples were collected and analyzed to ensure the quality of the data. Three field-equipment blanks were analyzed to determine the possibility of contamination during collection and processing of the samples. Four sets of split replicate samples were used to evaluate the variability in the analytical techniques, and two sample matrix spikes were used to evaluate potential bias and the ability of the analytical technique to recover analytes from the water-sample matrix. One of the spiked samples was not analyzed.
Pesticide Use in the Study Area
Data on the application of pesticides for agricultural purposes in the study area (in pounds of active ingredient) has been compiled in two data bases. The National Center for Food and Agricultural Policy (NCFAP) data base was developed from estimates of pesticide applications on cropland in 1992. Pesticide-application data for cropland in the LINJ coastal drainages study area were extracted from this data base and are listed in table 1. The New Jersey Pesticide Control Program (NJPCP) data base, developed from a 1994 survey of licensed applicators, was compiled for the State of New Jersey only, and includes applications reported by ranchers, sod farmers, Christmas tree growers, and nursery and greenhouse operators in addition to farmers growing field crops. As a result, the amounts applied for agriculture in the NJPCP data base are higher than those in the NCFAP data base for most compounds. The NJPCP data base also contains results of surveys of licensed applicators for information regarding use of pesticides for lawn care, golfcourse and right-of-way maintenance, and mosquito and termite control.
Pesticide use is summarized in the NJPCP data base for all compounds analyzed for in this study, although only those pesticides detected are included in table 1. Herbicides most commonly used in New Jersey are metolachlor, atrazine, and alachlor for agriculture; pendimethalin, benfluralin, and trifluralin for professional lawn care; dacthal, pendimethalin, and benfluralin for golf courses; and simazine, triclopyr, and prometon for weed control along transportation and utility rights-of-way. The most commonly used insecticides are methylazinphos, carbaryl, and chlorpyrifos for agriculture; chlorpyrifos, carbaryl, and fonofos for professional lawn care; chlorpyrifos, carbaryl, and ethoprop on golf courses; chlorpyrifos and permethrin for termite control; and malathion and permethrin for mosquito control. Alachlor, linuron, metribuzin, terbacil, pebulate, acetochlor, methyl-azinphos, and carbofuran are used only in agriculture. At least 97 percent of the metolachlor, atrazine, cyanazine, and napropamide used is applied to agricultural land (table 1) . Simazine can be applied directly to water for the control of algae (Larson and others, 1997) , but none has been registered for this use in New Jersey since 1994.
Presence of Pesticides and Relation to Land Use
A total of 25 pesticides were detected in the streamwater samples from the 50 sites. At least one pesticide was detected at each site. Detection frequency and median and maximum concentrations of detected compounds are listed in table 2, along Table 1 . Pesticide use reported by licensed applicators in the study area, in pounds of active ingredient, for pesticides detected in samples from 50 stream sites in New Jersey and Long Island, New York [Red, seven most frequently detected compounds; DP, degradation product; N/A, not available; NF, Not used after 1984; NP, Not used prior to 1994; NCFAP, National Center for Food and Agricultural Policy; NJPCP, unpublished data on file at N.J. Department of Environmental Protection, Pesticide Control Program, Trenton, N.J., 1992 with USEPA MCL's and other water-quality criteria. Data containing an "E" prefix were included in the data set of detected values used for statistical analysis. Data containing a "<" prefix were not included in the computation of median values. The 22 pesticides not detected in any of the samples are listed in Only dieldrin and methyl-azinphos were detected in a concentration that equaled or exceeded any of these water-quality criteria (table 2). The New York State criterion for dieldrin (6.0 x 10 -7 µg/L) was exceeded at three sites on Long Island (sites 6, 8, and 9; see fig. 1 ) . The measured concentration of methyl-azinphos at Mantua Creek at Pitman, N.J. (01475000), was estimated at 0.0101 µg/L, which is equivalent to the USEPA freshwater chronic criterion for aquatic life of 0.01 µg/L. (15) 94 (47) 78 (39) 2 (1) 2 (1) 44 (22) 10 (5) 26 (13) 18 (9) 36 (18) 44 (22) 6 (3) 4 (2) 12 (6) 86 (43) 4 (2) 2(1) 2(1) 2 (1) 84 (42) 78 (39) 16 (8) 10 (5) 16 ( 
Detection Frequency
Pesticides were detected at all sites in the study area. Detection frequencies were computed by using (1) all pesticideconcentration data and (2) only those concentrations exceeding a common threshold of 0.01 µg/L to determine whether the use of different laboratory MRL's for different compounds would affect the results. The seven most frequently detected compounds (figs. 2 and 3) were the same regardless of the method used, but prometon was the most frequently detected compound and carbaryl was detected more frequently than simazine and desethyl-atrazine when 0.01 µg/L was used as a common threshold. All subsequent discussion of detection frequencies in this report refers to those computed by using all data received from the NWQL.
The 25 pesticide compounds detected in the 50 stream samples collected for this study consist of 17 herbicides, 7 insecticides, and 1 degradation product (fig. 2) . The seven most frequently detected compounds were atrazine (in 94 percent of samples), metolachlor (86 percent), prometon (84 percent), desethyl-atrazine (78 percent), simazine (78 percent), carbaryl (44 percent), and diazinon (44 percent). Four of the seven most frequently detected compounds are herbicides, two are insecticides, and one is a degradation product of atrazine. In another recent study of water in a network of 72 monitoring wells in southern New Jersey, six of these seven pesticides were among the most frequently detected in shallow ground water (Stackelberg and others, 1997) . The 10 most frequently detected pesticides during the current study also were the 10 most frequently detected in samples from a network of seven sites sampled routinely from April 1996 to April 1997 (Reed and others, 1997; 1998) .
Pesticide detection frequencies were examined with respect to predominant land uses associated with the drainage basins of the 50 stream sites. According to the land-use criteria described previously, 18 of the sites are in urban basins, 14 are in forested basins, 10 are in agricultural basins, and 8 are in basins with mixed land use. One of these eight sites meets the criteria for both a forested and an agricultural site and, therefore, was included in the mixed-land-use category.
Detection frequencies were highest in basins with greater than 25 percent agricultural land use. Fourteen of the 25 compounds detected were found most frequently at agricultural sites. Acetochlor, azinphos-methyl, carbofuran, and pebulate were detected only at agricultural sites. All four of these compounds are used only for agricultural purposes in the study area (table 1) . Atrazine, metolachlor, and desethyl-atrazine were detected at all agricultural and all mixed-land-use sites. The other pesticides detected most frequently at the agricultural sites are DCPA, alachlor, cyanazine, malathion, carbofuran, terbacil, and linuron. Metribuzin was found at one agricultural and one mixed-land-use site. Atrazine was detected at all but three sites, all of which are in the Coastal Plain and drain basins that contain less than 5 percent agricultural land. Metolachlor was detected at all but seven sites, all of which drain basins that contain less than 3 percent agricultural land; six of the sites are classified as urban and one is forested.
Seven pesticides were detected most frequently at urban sites, and four of these-trifluralin, dieldrin, napropamide, and benfluralin-were detected only at urban sites. Trifluralin is used primarily for lawn care, but also is used in agriculture (table 1). Dieldrin, which was banned in 1984, was detected only at three sites on Long Island, all of which drain basins with greater than 80 percent urban land. Napropamide is used almost exclusively for agriculture, whereras benfluralin is used for lawn care and golf-course maintenance (table 1) . Prometon, diazinon, and chlorpyrifos were the other compounds detected most frequently at urban sites. Seven compounds were detected most frequently at mixed-land-use sites. Atrazine, desethyl-atrazine, metolachlor, and simazine were detected at all mixed-land-use sites. Pendimethalin was detected at only one site, a mixed-land-use site. Carbaryl and tebuthiuron also were detected most frequently at mixed-land-use sites. No pesticides were detected most frequently at forested sites.
The pesticides detected most frequently were not necessarily the pesticides applied most heavily (in pounds of active ingredient) in New Jersey. Metolachlor, atrazine, and carbaryl are the only pesticides among the seven most frequently detected that are also among the seven most heavily applied pesticides in New Jersey. Prometon and simazine were found in 84 and 78 percent of the samples, respectively, but ranked 20th and 18th in pounds of active ingredient applied. Diazinon, the seventh most frequently detected pesticide in the study, ranked 14th in pounds of active ingredient applied.
Physical and chemical properties and application rates of pesticide compounds affect their detection frequencies in streams. Prometon may be detected more frequently than expected because of its high solubility in water, low soiladsorption coefficient, and long half-life in soil (U.S. Department of Agriculture, 1995). Higher than expected detection frequencies of simazine, despite its low solubility in water and short half-life in soil, can be explained by its low soil-adsorption coefficient. Larson and others (1995) found a larger percentage of simazine than any other compound in streamwater compared to the amount of pesticide applied within a drainage basin in five of the nine basins studied.
Two of the three most heavily applied pesticides in New Jersey were not frequently detected in this study. Pendimethalin, the third most heavily used pesticide, was detected at only one site. Chlorpyrifos, the second most heavily applied pesticide in New Jersey, was found at only 26 percent of the sites. This finding is consistent with results of a study of relations between pesticide use and riverine flux in the Mississippi River Basin (Larson and others, 1995) . In that study, the percentage of pesticide applied in a basin that was found in the streamwater was much smaller for pendimethalin and chlorpyrifos than for triazine and acetanilide herbicides such as atrazine and metolachlor. In a study by Harrison and others (1993) , plots of turf were treated with pendimethalin and chlorpyrifos. No residuals of either pesticide were found in samples of runoff draining the study plots. The low detection frequencies of pendimethalin and chlorpyrifos can be explained by their low water solubilities and high soil-adsorption coefficients. Also, most chlorpyrifos is used for termite control around structures and is less likely than other pesticides to be exposed to direct runoff and transported to streams.
Concentration
Small concentrations of pesticides were found at all sites in the study area. Concentrations of individual pesticides ranged from 0.001 to 1.44 µg/L. Nine pesticides-acetochlor, atrazine, carbofuran, carbaryl, cyanazine, DCPA, diazinon, metolachlor, and tebuthiuron-were detected at concentrations greater than 0.1 µg/L. Fourteen of the 50 samples contained one or more of these compounds in a concentration greater than 0.1 µg/L.
The relation between summary statistics of measured pesticide concentrations and detection frequencies was determined by grouping sites into land-use categories (table 4) . Individual concentrations typically were highest at sites in the land-use category with the highest detection frequencies (fig. 3) . The exceptions were DCPA and malathion, whose detection frequencies were highest at agricultural sites but whose concentrations were highest at an urban site, and carbaryl, whose detection frequency was highest at mixed-land-use sites, but whose concentration was highest at an urban site. Median concentrations and detection frequencies also were highest in the same group of sites with the exception of tebuthiuron, which was detected most frequently at mixed-land-use sites despite the presence of the two highest concentrations at urban sites (table 4). Pesticide-concentration summary statistics and pesticide detection frequencies for the 50 sites were compared by land-use category (table 4) . Concentrations of 12 of the 25 pesticides detected were highest at agricultural sites; the concentrations of 11 other pesticides were highest at urban sites. Simazine and pendimethalin were the only compounds whose concentrations were highest at a site with mixed land use.
Atrazine and metolachlor were the only two pesticides detected at concentrations greater than 1.0 µg/L. The highest concentration of atrazine (1.44 µg/L) was measured in a sample collected at Stony Brook at Princeton, N.J. (01401000), a site whose basin is 28 percent agricultural land. Metolachlor was detected at 1.26 µg/L in a sample collected at Doctors Creek at Allentown, N.J. (01464515), whose basin is 56 percent agricultural land. In general, atrazine and metolachlor concentrations were highest at sites in basins with the greatest percentage of agricultural land and the smallest percentage of urban land (fig.  4) . Median concentrations of atrazine and metolachlor at the 25 sites draining basins with less than 5 percent agricultural land use were 0.005 and 0.003 µg/L, respectively. Median concentrations of atrazine and metolachlor at the 25 sites draining basins with greater than 5 percent agricultural land use were 0.02 and 0.01 µg/L, respectively. Desethyl-atrazine was the only other frequently detected pesticide whose concentration increased with increasing agricultural land use. No trends were observed between concentrations of other frequently detected pesticides and agricultural land use.
Concentrations of 12 of the 25 pesticides detected were highest at sites in agricultural basins. These pesticides are atrazine, metolachlor, desethyl-atrazine, alachlor, cyanazine, carbofuran, terbacil, acetochlor, linuron, metribuzin, pebulate, and methyl-azinophos. Eight of these compounds are used exclusively in agriculture, one is a degradation product of atrazine, and the remaining three-atrazine, metolachlor, and cyanazine-are used almost exclusively in agriculture (table 1) , with only about 0.1 percent used for other purposes. The median concentration of many of these compounds at agricultural sites was significantly greater than the median concentration at sites in drainage basins in other land-use categories-for example, cyanazine (36 times), metolachlor (nine times), desethyl-atrazine (six times), and atrazine (two times). Concentrations of six compounds were highest at Doctors Creek, whose basin is 56 percent agricultural land.
The 11 pesticides found in the highest concentrations at urban sites are prometon, carbaryl, diazinon, DCPA, chlorpyrifos, tebuthiuron, trifluralin, malathion, dieldrin, napropamide, and benfluralin. Concentrations of five of the seven insecticides detected in this study were highest at urban sites. The median concentrations of prometon, carbaryl, diazinon, DCPA, and chlorpyrifos at urban sites, however, were equal to or slightly smaller than the median concentrations of these compounds at sites in other land-use categories. Median concentrations of the other compounds could not be computed and compared to those at sites in other land-use categories because tebuthiuron and malathion were detected at fewer than three sites and trifluralin, dieldrin, napropamide, and benfluralin were detected only at urban sites.
Simazine and pendimethalin were the only compounds whose concentrations were highest at sites in basins with mixed land use. The median concentrations of simazine and diazinon at mixed-land-use sites equal those at agricultural and urban sites, respectively. The median concentration of carbaryl was slightly higher at mixed-land-use sites than at urban sites. The number of pesticides detected at a site ranged from 1 to 14 ( fig. 5) . Two or more compounds were present at 49 of the 50 sites sampled; 10 or more pesticides were present at 9 sites. The drainage basins of all nine sites are less than 50 percent forested, those of five of the nine sites are more than 25 percent agricultural, and those of three of the nine sites are more than 50 percent urban. Fourteen pesticides were detected at Doctors Creek at Allentown, N.J. (01464515), a site that drains a basin with 56 percent agricultural land use.
The number of pesticides detected at a site generally increased with the percentage of agricultural land (fig. 4) . In general, no relation was observed between number of pesticides and urban land use. As a group, samples from sites whose drainage basins are more than 25 percent agricultural contained more pesticides than samples from sites associated with urban, forested, or mixed land use. The median number of pesticides 
EXPLANATION (10) (8) Outlier data value less than or equal to 3 and more than 1.5 times the interquartile range outside the quartile Outlier data value more than 3 times the interquartile range outside the quartile Number of observations detected was highest at agricultural sites (9.5) and lowest at forested sites (5.5) ( fig. 5 ).
The number of pesticides detected at a site increased as the percentage of undeveloped land decreased ( fig. 6 ). The high variability in the number of pesticides detected in the middle of the land-use gradient in figure 6 is likely caused by the large mix of land uses. The three low outliers in the middle of the gradient represent sites on three streams on Long Island whose drainage basins contain high percentages of residential and forested land and less than 1 percent agricultural land. The three high outliers in the middle of the gradient represent sites on streams whose drainage basins are more than 25 percent agricultural. The eight basins with the smallest percentage of undeveloped land are highly urban with less than 2 percent agricultural land; the number of compounds detected at the sites in these basins generally was smaller than the number of compounds detected at sites represented by values in the middle of the gradient.
Summary and Conclusions
Pesticide compounds were detected in all of the 50 stream samples collected during a study of pesticides in surface water in New Jersey and Long Island, New York, conducted June 9-18, 1997. A total of 25 pesticides was detected. The number of pesticides detected at each site ranged from 1 to 14, with a median of 7. The seven most frequently detected pesticides were atrazine (in 93 percent of samples), metolachlor (86 percent), prometon (84 percent), desethyl-atrazine (78 percent), simazine (78 percent), carbaryl (44 percent), and diazinon (44 percent). Only three of these compounds-atrazine, metolachlor, and carbaryl-are among the seven most heavily applied pesticides in New Jersey.
Physical and chemical properties as well as application rates of the pesticides studied affect their detection frequencies. Water solubility and soil-adsorption coefficients appear to be the physical properties that most influence the presence of these compounds in streams. Pendimethalin and chlorpyrifos, two of the three most heavily applied pesticides in New Jersey, have low water solubilities and high soil-adsorption coefficients and, consequently, were found to have low detection frequencies.
Also, because chlorpyrifos is used primarily for termite control, it is less likely than other compounds to be applied in areas exposed to runoff. In contrast, prometon is highly soluble in water and has a low soil-adsorption coefficient; therefore, it had a high detection frequency despite its relatively low application rate.
Detection frequencies of 14 of the 25 pesticides detected were highest at agricultural sites. Four compounds-acetochlor, azinphos-methyl, carbofuran, and pebulate-were detected only at agricultural sites. Seven compounds were detected most frequently at urban sites; four of these-trifluralin, dieldrin, napropamide, and benfluralin-were detected only at urban sites. Four compounds were detected most frequently at mixedland-use sites. No pesticides were detected most frequently at forested sites.
The median concentration and detection frequency of a pesticide always were highest in samples from sites in the same land-use category. The median concentrations of seven pesticides at agricultural sites were at least twice as high as median concentrations at sites in the other land-use categories. The median concentrations of 11 of the 17 herbicides detected were highest at sites in agricultural basins. The median concentrations of the seven compounds detected most frequently at urban sites were equal to or only slightly higher than the median concentrations of these compounds at sites in other land-use categories. Concentrations of five of the seven insecticides detected were highest at urban sites.
The median total-pesticide concentration was highest at agricultural sites (0.2 µg/L) and lowest at forested sites (0.026 µg/L). The interquartile range in total-pesticide concentrations was largest at agricultural sites and smallest at forested sites. Total-pesticide concentration and number of pesticides detected at a site increased with increasing agricultural land use and decreased with increasing undeveloped land use in a basin.
MCL's, HAL's, and (or) water-quality criteria have been established for 22 of the 25 compounds detected. No pesticide detected was present in a concentration that exceeded a USEPA, New Jersey, or New York MCL or HAL. Some concentrations of dieldrin and methyl-azinphos, however, equaled or exceeded water-quality criteria for aquatic life. Concentrations of dieldrin at three sites on Long Island exceeded the New York State waterquality criterion, and the concentration of methyl-azinphos at one site in New Jersey was equal to the USEPA criterion.
Although all pesticide concentrations were within both USEPA and State MCL's and HAL's, these criteria apply only to individual compounds, and more than one compound was detected in 49 of the 50 samples collected. The long-term cumulative and synergistic effects of multiple compounds on human and aquatic health is an area of active research. The USEPA is considering establishing health standards for combinations of triazine pesticides and for their degradation products (U.S. Environmental Protection Agency, 1994).
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